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(54) VOLTAGE CONTROLLED OSCILLATION CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a voltage controlled oscillation 
circuit which can suppress the fluctuation of an oscillation frequency to 
be small with respect to applied voltage to a varactor. 
SOLUTION: PMOS transistors 13 and 14 are connected in parallel to the 
varactor 12 to which an inductor 1 1 is connected. An offset is given to 
the frequency corresponding to control voltage Vcont to the varactor 12 
by control voltages VS1 and VS2. 
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2£&5>JKPMOS 1 3. 

WIEV S , . V s 2 K:«fc»)A*7*5f 1 2^cD$fJ@P^ 
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[»*S2] IW2JI*2©/<^**tt % MOS^-hg 

SrflteX $ or & & c <b £#8i £ T £ fS^JB l IB 
ttOSEMffll%«BlK. 10 

K/cci i -r it jm 2 88tt®s£ffimi»ia 

[0 00 1 ] 

20 

[0 00 2 ] 

LC*JSK:<fc«3*flE"rS«BBWiai»SlHll8 (VCO ; V 
oltage Controlled Oscilla 
tor) »e»ntt^ 0 C©J:9fc*ffiW«RSB* 

=U;U <-f <tPN&^£JBC>/c^^#CC<J: 
LL (PhaseLocked Loop) toISSCCM^ 

mmmtAti 3 n a*wwEfi#*cK» s #s c t cc 

<fc fittB*^to-l* * <fc 5 ecflfp-r sa^ci tWt ft to 
[ 0 0 0 3 ] H5tt, fi£fc<D, ¥«f*SBBK:j|5i3cSftfc 40 

[0 00 4] i5tc« 4 £^ (P1f^XhU-h) 1 0 

2±tc»«s*iytp*ssit»»i 0 3fc<to'N^ffi;tSta 

1 0 4^3*lTl>& 0 P*Sl£tSWl 0 

>f 7;W(D-f> i o 5^gii$ntc^ 0 

fcffcjf 1 0 4CCW*lJfflIWEV c o n t tfEPflPStt*. C 
Ct, P^ffiffcHl 03iN^x;H 0 2<LcDPN*g 50 



#§32 0 0 2- 1 90 7 0 9 
2 

SvMM CC, EP»nsna»Jtai«ffV cont© 

5^6«ffiW»j«iEIBSl 1 OtfflteSSft* (06# 
f = 1/ {2tt,T (LC) } 

£SI3ft&o flU L, C5i>f>^^105©^>^ 

[0 0 0 5 ] ±ftLtc<k5lC, 1 0 6CDfimS 

EPMStiSftUIBIWIVc on tOA*3Kj£Dr 
^fc-r4/c8b. fflfflMEEV c o n t £$IJfflJ-r SC iCC <fc 
0 HJE©J8P^ilp]Sg 1 1 0 <Z>?^jS»ft£Hl»- SCi 

[0 00 6 ] 

-SmjE^Jiai^iaSS^, S100MHz)O^GHz^ 
CCM 4 £ r ©iBHift««<3r>»Efi^ JSRCC JB I > 6 ti 4 o 

[ooo7] +^wssag»*i*w«T4/c«e>(ctt, 

>^^£ 1 0 6(C+^^pT^S*i^:^/c-tf^^cfcC^ 
St«*»A:*J:9i-r*i, ffHJtSJUEEV c o n t (CttT 
S8^ffl^iA^ti/cPLL[pI3§r«, 6 AA 3 ft* 

mmzfflwrztc&xDT * ?*tt> >«#<e««m\ ft* 
y<<zzmmmi£Vc on t&&wzc ttczzmss 

^ti, H8tt, H7CC7n^«ff»JI8liaiHK©, 8HJ8P 
«EE^J: 0«W3tiSnBBH«»»l*m , riar*4. 

[ o o o 9 ] m 7 t<c^nj£mfflm%®ffi 1 2 0 cc«, 

ffii&l,tc>(>#?2 1 0 5 i^*^^^ 1 0 6CCftI^ v 
n6^>^^^105, 1 0 6©»3Bt*r*S 

asnfcx>f^i 2 1 in>y r >if 1 2 2^«iL€>n 
sc^ccflayijccffiiasn^^^^ 1 2 3i3>f>ifi 

2 4fe«*6ftTt>*. 2 1. 123^ ©J 

at^V 1 , V2tt<£9W9&x.<E>*l£«, 

[0010] comEEW^JgniK 1 2 0 ^ 
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^i2i, 12 3^<fc«>K:*7tt»tcft*ti^» % mm 

1EV c o n t CCJ:S nJ^S«»«». §8 Cc^rfi^T 
$atl^^eiic^)^ 6 cct\ WW«#Vlte<fc 

*>nS£, l»ai«EV c o n t tcJ:4o^H?Saa*i». 

b-ca^nsffiB^trrSo sztc* $fjfBnt#v2K: 

6nS£. mmmrnv cont CC££n]^SSRIBK % 
«KOOtt«35p6BI 8 K^TfilO F 2 /£M7 -fe * h 10 

A6nr*^Bcr*3n4«Hce:*ffr*. c<d&*> 

SC. H7CC7nT«EE»JiBI«®illSl 2 Otlt fWIBME 

[0 0 1 1 ] LC^I6(cJ:Smff$»JU^JiIilSS 
tt, Bi2l/cJ:^{cai0 0MHz^GHzSiS«CS 

tbs ±f2HffifHj®^Jg[p]&g 1 2 o £*&j&-r S X -f » * 1 20 
2 1, 123^, «^MOS<Dh7>X7 7 y-ht 

r c SHjeu^iggs i 2 o umsfrctt ^ £ i> 5 m 

£mnmttt-?2>§m®m.m<Dm.M&'b2 < s c t 
&v * s isiMKiattiiA'r sci^g^i-r 

So 

[0013] 

[■wtjiH*"r4te«>a>*«] iEBW^aas-r*** 30 
saifi^^aflErs«ffi*iiffli«fii§ig8«:*ji^ , r, ±k^ 

So 

[0014] *»q8©«ffiMIBI««HK», * Z £ 

>^**^©ep*»ibci£i;t* 40 

^0^7^^<b^>^^^<D^tCj:S^Sfc<b, §12© 
/<9**CC«fc9JM.6nfc*:7-fe* KC<fcSjgi&ifc£fc: 
J:-5oI*S»3»iH^f#6n-S. fi£^T, MOS(Dh7> 

<fc5ftiwm«c< > ^ft*c^**^©EP^mEK:2* 
T&«Mim<DXtt*/h3 < »iL4 Ci^tt So 
[0015] CCT, ±MZm2<D^z> ZZte. MOS^ 

- hSfirt»fltsn/cfe©r*s c so 
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[0016] S2©^'7^^MOSy- hS«r»JS 
ttc, ±IEMOSy- hSSCc, MMM&± F 

cfel> 0 

[0017] c©i^<c*^42^ h^Jtannsg^ffl^s 

So 

[00 18] 
SMUTS. 

[ 0 0 1 9 ] m 1 tt, *»W©«BEWffl«SlHlB©» 1 
[002 01^1 (c^T«BSHffll^liai8 1 0 teB\ E 

c»fc^jcc«asn/c-<>^^ 1 1 1 2# 

mentl^o 1 2 «:WS0a«lIV c on t 

TWJflnsnSo «Efwai?&fi[af& 1 ocas, -r> 

^^1 1 <t>^^£ 1 2 <tOS«L*fcy- htfggttS 

nSi<hfe&C, FW>. v-x, /<v^y-F*9ta 
Si^^cPMOS h^>^x# 1 3**«*.6nn> 

So ^y^y-FCC«i«»|l«EVs l^EIJ/JPSnSo 3 

mii*ijtai^ag[iiES 1 oca*, w>#^£i 
osh7>^^i4fef^e.nri^ 0 z<or*v9V 

- hCCttftflfflWEEV s 2^EIfflDSn&. SS. PMOSh 
7>^^13, 1 #*WK:i,>5»2©^*# 

[0 0 2 1 ] H2«, SI CC^TPMOS h^>^*£ 
©, y-hty^y^y-FiOBICCEpaiSn-SWEECcSt 

-tsmo s FS«**riar*-s. 

[0 02 2 ] B2©«tt«: k PMOSh7>^^13 
^K^PMOSh7>^^14 (£TF. ^CPMO 

©B{cEnaDsns«jEVc.«r^b, tan«. pmosf 

■5>>>X£cDy- hSfiC gat e^r^*To 
[0 02 3] PMOS h^>^X£©y- FglCga 

-Fi©iaccenasn5«Ev BB (cj:or^c*<^fc'r 

So BP%, H2CC^TJ:^CC. lEV sl ^Sri^ 
(PMOS h7>^»^4->KflUC«e»^) * 
©PMOS h«7>^X£©y- htc^t^^f^n 
Sfc«>y- FSSC g a t ettlfci&W**C>. s 
EV 0B ^/Jn$^»^ (PMOS h-7>^X^^*7«S8 
Cc*S»-&) ^ + *;l/*^JiRSn«cl^c«>y- 
ICgatetJ/^Oo */c. 02 ^mn^-^O) 
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iltC^TPMOS h^>>>X£ 13,1 4<D&^v? 

hicEPlni3ti-5»JIBI*EV si, Vs2^ MMM 
EV D0 £^?>KGND<i:<D2fiI<hU t<92ffi<Dffl 
^fc>i±&C <£ 0 , '^^£12 ^CDfjiTOmiiV c o n t 

^©«lfW«EEVcon tCcjSCT, 1 1, 

13,1 A^X^^-fLhtitc^V^v HC±*««3&<fc 
Ccj:&flBW««*3WlB*K:»6ft*. fct, MOS 

^ * :n > 7* >if **g»r 0 r S«f £ 

*ic^ct9araatttt< . 1 2 ctEparrsiw 

c o n t Cc»-T4«l«aa»cs«tt*/hS < w 

[0024]i3tt #»^OSEM«»&[bIB8<D» 2 

[ 0 0 2 5 ] B 3 CC^TttEtHflPftSSB 2 0tt, Ht^ 
<DfctfiBI<I«S©P L LBKK:«»i&<tir tt&SMB 
©«EBWfBI«iHBr*0. C®*EMftiaBB2 0 20 
ictt, «*V D0 CCSttStl^«i««2 1 <t, ^(D5eH 
%S2 1 £^«J> KGNDiOPatcKiSStifc-O^ 
^^22_1 iNMOS h^>t?X£2 5 _ 1 6 

*iri>*. comi£*ja^8g[iiffi2 occ«, 

«M2 1 &^*> KGNDiOIBKCEKStifc-f 
^*2 2_2£NMOS h7>^X^2 5_2^me» 

nn»5. 56cc, «ffiMf»iagisii82 o&cra, 

^£2 2_1 <bNMOS f^>^X£2 5_l©m^ 
<b, Y>^^2 2_2iNMOSh7>^X5r2 5_ 
2(DSS»*i©HICC^7^^^^*- F2 4_1 , 2 4 30 
_2#ffixe>ftTC>£ e C*i6'<^**#-f F2 4 
_ 1 . 2 4_2 <OS«*tCtt»JfflIWEV c o n t #H1ftI 
£ft£ 0 */c. SffiMfB*fiHK2 0&c«: k -Y>*** 
22_1 tNMOS h7>^3?25_l(Dm^ 
>#£>*2 2__2<LNMOS b^>>>X£2 5_2<7)jg 

%b*icmmztitc. nmmmrt^v^v fsb2 3_ 

1, 2 3_2#«A6ftTt>£. 

[0 0 2 6 ] C(D«E»IIBlSai@l«2 0«, -Y>#*£ 
22_UA'7^^^Yt-F24_K *5<fctM># 
^£2 2_2<L;^^£2V:*~ K2 4_2O2oc0ft 40 
iBIfS^ ^ ax* ^ 7';l/{cl^btt NMO S 
^X#2 5_l, 2 5_2^S(a>, t7$^SC 
cb^CcfcO 1 8 0° ffiffiOfhfcf^Vo P, Von^rtH 
abator**. HT. B4*#JtRLT»IB{cBl9B-r 

[0 0 2 7 ] i4«, B3tC^-T*^-fey hSB2 3_1 
©BHM«JiR*^-rB-C*4. 

[0 02 8]^ hSP2 3_2CD[nJ8g«lJi£^ 

C©H3CC7n-r*7-fey f-SB2 3_ 1 C 

50 
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[0 0 2 9 ] @3JC^t7t7 h952 3__lCCtt, ^ 
>^^^2 2_li^7^^^t-K2 4_l t(Om 

^2 3_i i*Mf*e>*vcc>& 0 c©/<**y-htt % 

X4 **2 3_1 2*gSLT««V 00 CcJgiR3*i. X 
-f-^23_l 3^14lt^7^> FGNDCtg$S£ 

ft£ 0 $/c, ^^-fe^ h^P2 3__icctt. j>#?Z2 

2_1 <t'^* K2 4_1 

F#8SR3*iS fc, FU^>, V-X. 
- h^SISi^tlfcPMOS h 7>i>X^23_l 4 
#flM.6JrtV£ B C©A*-^y-HJ 4 X^>>^23 
_1 54SSLT«SV D0 KJ8«3ft, X>f^2 3__ 
1 64gftL/ry^^>FGNDtcSasnS. Cft6 
X>f^23_12, 23_13, 23_15, 23_ 

[0030] ccr, «sr«ev D d = 2. 5 v. 

^^22_liA 7 >7^y>f^ K2 4_1 tOSSK* 
CCtett£fHEV a = 0 . 6V<!:t^ «10J©B*j£' , CW\ 
X^^23_12. 2 3_15^>t^E X-f** 
23_13. 2 3_16W7Wct£$nn^ 0 
CCDfctf), PMOSh7>^^23_l 1, 23_1 

6PMOS h7>^X^2 3 1 1, 23_14CU*^ 

**;b#»j£3*iTl>£. fi£^T, «ffiWfflffeSiaB2 
0K:fo#£*:7-fe* Fga&i«;*rC*9, «/jN©Sifi» 
©»jgfs#Vop. Von^HiiSnj. 
[003 1] «ffiM^?fe]g|pIB2 0 *T,fcP L 

L@BK:*Jl>~C, SflfflWIIV c o n t 
JEV D0 &ta-r££, X^^2 3_12«7#!E X 
>f^23_13W>«W0^6^ o ffi, 3HJ 
SPHEV cont(D^5 <D«MH WfB#«c a * 
fcfflSU C603>^'U-^CCftlJIW«EEVc on t*A 

[0032] cct, pl L@fficc*$i>T mm&mfe 

>f7f2 3_15W7« X^^23_16^t 

<tt4#fflfc*:7-fe* h ft, ±iEX-f**2 
3_12, 23_13, 23_15, 23_16«, M 
0S©h7>X7ry-h-C»^UtfcJ:l>, 
[0 03 3 ] 

BBsWH^i&Sti^P L LBBCcteW&T » ^*^^>m 
*SBB±(trm^: nJ^HSffiRIBH* A* <^Ci*i 
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[02] il(C^tPMOSh7>^^ y-hi 

-hgS£^T0-e&s o 

[0 3] *^©mBE»^g@8SCD02illfe^Sg^:^ 



[08] 07 Cc^T«ffiWffi#6fiiatt©. fWfflWJBc ct 
[f?-5f©3i?B] 

10,20 ttEMffli&fiBgg 
11,2 2_1 . 2 2__2 W>y£* 
12 >^V*i 

13, 14, 23_11, 23_14 PMOSh^> 



14] H3CC^-T*7H2^ hM2 3_l©|pIB«lfiJ5* 10 



[05] se*© % ^av««scc»jadnft:«EM»»s 

[06] HSCC^-T-f >y^^i^^^^O«flillB* 
[0 7 ] IHmBEK^SMMma^DttCr/hS < f*P* 



2 1 5E«iffi« 

2 3_1 , 2 3_2 *7-fe* hSE 
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24_1, 24_2 

2 5_1 , 25_2 NMOSh7>^^ 
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